18 Background: Our aim was to evaluate the influence of smoking and preoperative 19 electrophysiology on the outcome of open carpal tunnel release. 20 Methods: This retrospective observational study evaluated the outcome in 493 patients (531 21 hands) primary operated for carpal tunnel syndrome. Data were collected from medical 22 35 36
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• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. • You may not further distribute the material or use it for any profit-making activity or commercial gain • You may freely distribute the URL identifying the publication in the public portal Take down policy If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately and investigate your claim. records, health evaluations and QuickDASH questionnaires before surgery and one year after. 23 Results: Smokers had a higher QuickDASH score preoperatively as well as postoperatively, 24 but the change in total score did not differ. The odds of having a postoperative QuickDASH 25 score >10 were 2.5 higher in smoking patients than in non-smoking patients. In 124/493 26 patients (25%), no clinically significant improvement was seen. Normal and extreme 27 preoperative electrophysiology values were associated with higher postoperative scores. No 28 correlation was found between preoperative QuickDASH scores and preoperative 29 electrophysiology values. Introduction 38 The most common nerve compression in the upper extremity is carpal tunnel syndrome 39 (CTS), particularly frequent among women and patients >55 years of age (Atroshi et al., 40 1999 ). Risk factors for development of CTS include overweight (Lam and Thurston, 1998) , 41 diabetes (Hou et al., 2016) and exposure to hand held vibrating tools (Tseng et al., 2012) . 42 There are conflicting results concerning smoking as a risk factor for developing CTS 43 (Geoghegan et al., 2004 , Maghsoudipour et al., 2008 , Nathan et al., 2002 , and it has been 44 reported that symptom resolution is less frequent in current smokers following surgical 45 release (Coggon et al., 2013 Patients who were re-operated during the study period because of persistent or recurrent 73 symptoms were excluded, since our aim was to investigate the outcome of primary releases, 74 and re-operations come into a completely different category that could include recurrence, 75 inaccurate diagnosis and inaccurate treatment. The study protocol was presented to the regional Ethics Committee (#2011/607). They found 109 the study sound, without ethical problems and judged that the study was not applicable in the 110 Swedish Ethical Review Act. Neither advertising nor formal informed consent by each patient 111 was needed. Chief of service at our department approved the quality control. Therefore, no 112 formal permission number has been attached to the study. The number of smoking patients in the population was 94/493 (19%) (missing data about 128 smoking status in seven patients). Patients who smoked were younger and their preoperative 129 median nerve sensory conduction velocity at wrist level was higher than the non-smoking 130 patients (Table I) . Smoking patients had higher SNAP in the middle finger than non-smoking 131 patients (p=0.003; Table I ). They had a higher QuickDASH total score both preoperatively 132 (p<0.0001; Table II ) and postoperatively (p<0.0001; Table II ) compared to non-smoking 133 patients, but there was no difference in the change in total score. However, a higher number 134 of smoking patients had a postoperative total score >10 (p<0.002; Table II ) and fewer of the 135 smoking patients had a change >8 and postoperative score <10 (p<0.008; Table II ). The odds 136 indicating persistent symptoms, i.e. postoperative QuickDASH score >10, were higher in 137 smoking patients than in non-smoking patients (Table III) . 138 When analyzing separate questions in the QuickDASH, smoking patients scored higher on 139 item ten "severity of tingling (pins and needles) in your arm, shoulder or hand in the last 140 week" than non-smoking patients postoperatively (median 2.0 IQR 2 vs. median 1.5 IQR 2, In 124/493 (25%) patients, there was a change in QuickDASH total score <8. In this group, 150 there were more patients diagnosed with polyneuropathy (diagnosis found in medical records 151 or in preoperative neurophysiological statement) (p=0.01; Table I ). Patients with a change <8 152 had higher sensory conduction velocity in the median nerve at wrist level than patients with a 153 change >8 (p=0.02; Table I ). Patients with a change <8 also had higher SNAP in the middle 154 finger than patients with a change >8 in the QuickDASH (p<0.05; Table I ). The patients with 155 less improvement (i.e. change <8) also had higher postoperative QuickDASH total score 156 (p<0.0001; Table II ) and there were more patients in this group with a postoperative total 157 score of >10 (p<0.0001; Table II ). Of the 299 patients that had undergone preoperative electrophysiology testing, 26 (8%) were 160 classified as normal (i.e. negative and minimal), 30 (11%) as mild, 123 (43%) as moderate, 63 161 (23%) as severe and 43 (15%) as extreme. Seventeen patients could not be assessed due to 162 missing data or severe polyneuropathy and they were therefore excluded in the evaluation. Figure 2) . When comparing the adjacent groups, we found that the group classified as mild 172 had higher postoperative scores than the group classified as moderate (p=0.04). 173 The distribution of age varied between the different groups (Kruskal-Wallis p<0.0001). (Table III) . SNAP slightly increased the OR on total score change <8 186 in the univariate analysis and in the first model (Table III) . 187 There was no correlation between the preoperative total scores and the preoperative sensory show that smoking patients may benefit from surgery to the same extent as non-smokers, but 203 smoking seems to be associated with worse symptoms before surgery as well as more 204 persistent symptoms after surgery. The pathophysiological mechanism behind smoking as a 205 risk factor for CTS is not known, but it could be related to a decreased intraneural blood flow Our data also showed that 124 out of 493 patients (25%) did not experience a minimally 227 clinically important improvement; i.e. had a change less than 8 in QuickDASH total score 228 (Mintken et al., 2009) . We have no apparent explanation for this observation. There was no 229 significant difference in how these patients rated their preoperative symptoms compared to 230 the rest of the patients. The variables that differed in the group of patients with a QuickDASH 231 change <8 were that they had slightly higher conduction velocities at wrist level and SNAP in 232 the middle finger preoperatively and that there was a higher proportion of patients with 233 polyneuropathy; thus, there was slightly less potential for improvement. Still, it is worrying 234 that such a large number of patients did not benefit from the surgery. It was recently reported 235 that symptoms in patients, who cancelled OCTR, improved over time, even though they did 236 not receive any surgical treatment (Pensy et al., 2011) . In our opinion, this stresses the 237 importance of a correct diagnosis, and perhaps conservative treatment options should be used 238 to a higher extent before proceeding to surgical treatment, at least for patients with mild 239 symptoms. One may note that the QuickDASH does not assess if the patient is satisfied with 240 the surgery and that other conditions in the upper limb (other than symptoms originating from 241 the hand) may influence the results. We evaluated results one year after surgery, while 242 another recent study showed that a majority of patients operated on with OCTR was 243 completely or very satisfied, using Levine-Katz symptom and function scales, with the 244 surgery after ten years (Louie et al., 2013) . A limitation of this study is that 469 patients did not answer both QuickDASH questionnaires 276 or underwent a reoperation and were therefore not included in the study. We cannot with 277 certainty rule out the possibility that data from the non-responders may influence the results. 278 Unfortunately, we do not have any more data on the excluded patients. In addition, since the 279 QuickDASH formula is not disease specific, other arm/shoulder/hand-problems may affect 280 the score, but we had no detailed information about other symptoms in any patients. 281 Regarding smoking status, we unfortunately do not have information on how much the patient 282 smoked. We also cannot report any clinical outcome after surgery, since no postoperative 283 clinical controls were performed. We can only draw our conclusions from the self-reported 284 symptoms in the QuickDASH, and we do not have any objective data on the surgery outcome. 285 One might, however, argue that the most important factor in surgery outcome is the patient's 286 experience of symptom resolution.
288
The QuickDASH is a validated questionnaire and is routinely used at our clinic to evaluate 289 surgery outcome. However, it is not disease specific. In this study, we looked closer into some 290 items in the QuickDASH in an attempt to assess symptoms specific for carpal tunnel 291 syndrome. We also included some patients who were bilaterally operated during the study 292 period and since some of the items in QuickDASH are bimanual tasks, this might influence 293 the results. 294 295 In the logistic regression, we included electrophysiology data, which unfortunately meant that 296 many patients could not be included in the calculation, since many of our patients did not 
